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Deputy Chief  ol   Stall   lor Personnel,   DA 
USCONARC,   Fort   Monroe,  Va. 

The niFFERENTlAL CLASSIFICATION Work Unit, BI-SK'. Is concerned with application ol 
psycholoKlcal measurement methods to enable the Army to best utilize the different 
skills and aptitudes ol its enlisted peraonnel. The present publication reports on an 
examination of the relationship anong Che Army Classification Battery tests in various 
subRroups ol the Army enlisted input consisting ol nun ol different levels ol mental 
ability, different educational levels, and Negroea and whites lor possible differences 
for variant   subgroups.     Data obtained   on  more  than   I   , men  enlisting  in  January   I  ■ 
wore  statistically   treated   to  yield evidence  on  appropriateness  of   the  ACB   lor   groups 
categorized  by socially  aignlflcant  variables.     The  three  characterlatlcs   selected   lor 
study,  on  basis of  AFQT  store,   were general  mental   abilitv,   level   ol   education,   and 
racial  group.    From data  available  In  official  Army  records,   the men were categorized 
as  non-hifch   school   graduates and  high   school  graduates.     The  racial   identifications   in 
the  pnsent   study,   Negro  and white,  were  determined  by  sei I-reports and   indicated   the 
social category  in  which   the person placed himsell   and   in which he was  placed  bv his 

peers. 

Intercorrelat Ion matrices   of  scores  on the  A(,B measures were computed   tor  each 
category  and   together with means  and  standard  deviations  were  compared   to determine 
similarities and  differences anong the   subgroups.     Also  presented   is  a  second   set   ol 
values  for   subgroups equated  lor  variability on  AK^I       Kesulls  obtained  demonstrate   thi 
difficulty  of drawing accurate  conclusions about   el te< t i veness  of aptltudi    tests   tor 
minority   groups.      One  result   remained   invariant    --   the   ( mergence  ol   the   academic   and 
mechanical   clusters  ol   tests  lor  all   subgroups.      It  was   lound   thai   I h.    spe<ili(   i .mten 
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of  the   tests   rather   than   their verbal-ncmverbal   character is critical   to 
the contribution each   test  makes  to  the  clusters   of   aptitudes.     There 
were enough  differences  among tests and  groups   to warrant  an extensive 
research program to   find  out what differences  exist  and  to determine what 
impact   these  have  on   the  Army's  select ion-c lassi ficat ion-training-ut i 1 i- 
zation  system. 
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FOREWORD 

Tho DIFFERENTIAL CLASSIFICATION Work Unit applies psychological measurement 
methods to enable the Army to make best use of the different skills and aptitudes of its 
enlisted personnel through increasingly accurate and differentiated measures of individ- 
ual potential. Research is conducted to maintain and improve the effectiveness of the 
Army Classification Battery and related techniques and of conditions which may interact 
with the classification tests and thus affect the basis for utilization of the enlisted in- 
put-changes   in   training   programs   and   job  content  and environment,    for   example. 

The entire research task is responsive to special requirements of tho Deputy Chief 
of ftaff for Personnel and the U. S. Continental Army Command, as well as to objectives 
of RDT&E Project 2Q062106A722, "Selection and Behavioral Evaluation," FV 1971 Work 
Program. 

The present publication reports on an examination of the relationship among the tests 
of the Army Classification Battery in various subgroups of the Army enlisted population 
consisting of men of different levels of mental ability, different educational levels, and 
whites   and   Negroes   for   possible     differences     for     different     subgroups. 

/ 

J. E.,UHLANER, Director 
/    Behavior and Systems 

Research Laboratory 



EFFECTS OF GENERAL ABILITY. EDUCATION. AND RACIAL GROUP ON APTITUDE 
TEST PERFORMANCE 

BRIEF 

Requirvnent: 

To determine whether the tests of the Army Classification Battery (ACB)  measure the same 
aptitudes   for   all   significant   subgroups   of  the    Amiy   enlisted    population. 

Procedure: 

Data were obtained on over 17.500 men who entered the Army in January 1968. The sample 
was classified on the basis of AFQT score into three levels of general ability, as high school 
graduates and non-high school graduates, and as Negro and white. Intercorrelation matrices of 
scores on the ACB measures were computed for each category. These, with means and stan- 
dard deviations, were compared to determine similarities and differences among the subgroups. 
Uncorrected standard deviations and correlation coefficients for the sample are presented as 
well   as  a  second set  of   values   for the  subgroups equated for  variability on  AFQT. 

Findings: 

The ACB tests appear to be measuring the same clusters of aptitudes-'academu: and mechan- 
ical-for all the subgroups.   The specific content of the tests rather than their verbal-nonverbal 
character   is  critical  to  the contribution   each test makes  to   the clusters of aptitudes. 

Utilisation of Findings: 

The present analysis is the first stage in an extensive research program to establish the 
usefulness of the ACB with significant subgroups of the enlisted population. Subsequent re- 
search   will   deal   with  the   relationship  of ACB  tests  to  training  and   )ob performance. 
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EFFECTS OF GENERAL ABILITY. EDUCATION, AND RACIAL GROUP ON APTITUDE 
TEST PERFORMANCE 

BACKGROUND 

The Army Classification Battery   ^ACBN   scores  have   for  over   twenty 
years   aided  Army  personnel   managers   in  makiny,  intelligent   decisions  about 
the differential   classification  and placement  ol   Armv  recruits.      Beyond 
question,   the operation  of  such   a   large  personnel   system wouh'   be extremelv 
difficult  without   the   information  provided  by the   tests   about   each man's 
capabilities.    The ACB  test   scores are   of  known accuracy   in measuring  the 
potential   of   individuals  entcrins  the   system.     In  recent   years,   however, 
questions have been  raised  about   the   appropriateness  of   the  tests   for 
certain  elements  of the     population. 

To capitalize  on any  differences   in  the effectiveness  ol   tests   that 
may exist   among subpopulations   the moderator theorv was  developed     1,   ,*K 
Separate  predictor  scores,   and   sometimes i vi n different   sets of   tests, 
may be  used  with may be  used with  males  and   females,   for   example.     Another 
development   is an emerging social   concern over the  appropriateness  of  the 
usual   type  of paper-and-penc 11   te«t«   for members of  disadvantaged  groups; 
the court  decision by Judge Wright     t     on  the effects of   the track system 
in  the   schools was based   in part   on question as  to  the  appropriateness of 
so-called   intelligence  te«ti  for  Negro «chool children. 

The  theory and  technique!«  of  differential  classification  and  predic- 
tion which  underlie  the  development  and use  of  the ACB were   largely de- 
veloped  by Brogden    *,•    .     In differential   prediction,   separate   regres- 
sion  equations arc developed   for  each   criterion  that   can  be  reliably 
distinguished.    Each criterion  places   a  particular  combination   of demands 

1   Saundrra,  D.R.     Moderator variables   in prediction.     Educational   and 
PitycholoKtcal  Measurement .     I ''    ,  J_,   '     -       . 

Johnaon,  CD.     The  population   control   or moderator variable   in  person- 
nel   research.     Proceedings,   Tri-Service Conference   in   Selection Research, 
Office Naval  Research.     May,   I •    i, 

3   Lord,   F.M.   and M.R.   Novlck.     Statist i ca 1   theories  and   mental   test   scores. 
Reading,   Mass:     Addlson Wesley,   1 

*   Wright,   J.S.     Hobson  vs   Hansen,   Washington,   1).   C.     Congress i onal   Record. 
June     I,   I ••    . 

Brogden,   H.E.     An approach  to   the  problem of differential   prediction. 
Psychometrika,   IM   ,   JJ^   I'-l'^. 

Brogden,   U.K.     Least   squares estimates and  optimal   classification. 
Psychometrika.   1 •'r ,   20,     4 •-   r   . 



on   the   individual,   and   thus   requires   a  unique  profile  of  aptitudes.      In 
the  Army  personnel   system,   as   g£>nt'r''11 ' V   i"  large  personnel   systems   employ- 
ing  differential  measurements,   the  same equations are  aicumed   to  apply  to 
all   segments of the   input   population,   and  the  tests  are   lurther  assumed 
to   provide equally appropriate  measures  of   these aptitudes   for  all   persons. 

Even  though  the  Army  has  been  using  the ACB effectively   for  over 
twenty  years and  there   is   no  reason   to  believe  that   the   tests  are  not 
appropriate  for the  entire   input   population,   no research  evidence   is 
available  to demonstrate   conclusively   that   the  tests  measure  the   same 
things   for all   subgroups.     The  present   research was  conducted   to  gather 
evidence on the appropriateness  of  the ACB  for groups categorized  by 
socially  slgrificant  variables. 

The  three characteristics   selected   for study were  general   mental 
ability,   level  of education,   and   racial  group.    The average  performance 
of   individuals who score   low on  tests   of  general  mental   ability,   or who 
have   limited education     school   dropoutt),   or who are  Negro   is  usually 
found   to be well  below  the  mean   for   the  general   population.     Further 
study  of  the effects  of   these  characteristics   is  required   to determine 
the   extent   to which  the  tests   in   the  /CB are appropriate   for   individuals 
who  are characterized  by   low mental   ability or by a   low  level   of  educa- 
tion  or by membership  in   the Negro racial  group.    The  interaction  of 
racial   group with the other two characteristics  is also of  concern. 

Two aspects of  test  effectiveness need  to be considered:     1'   crite- 
rion-related  validity--the  accuracy  with which  the  test   predicts   perfor- 
mance   in non-test  situations such  as   in  training or on the  Job,   and   2^ 
construct  val idlty--the  consistency  of   performance  on   tests  designed   to 
measure   the same  or  similar  attributes   ( '),    Criterion-related   validity 
Is of  special  concern  in an applied   setting,   such as  the Armv,   where 
tests   are used  primarily   for prediction.     Consistency of measurement   can 
help  determine whether  the   tests   are  measuring the  attributes   they were 
designid   to.    For example,   both  verbal   and  quantitative   skills  are   indi- 
cators  of academic  aptitude,   and   they   should  be  substantial1v  correlated 
except   in highly restricted  groups.     It   is  reasonable  to expect   tests  of 
these   two attributes  to be  correlated   in the Army population and   in any 
large   subgroups  of   it.     Focus  of   the   present  analysis was   on  the  con- 
struct  validity of  the ACB  tests,   when  controls were  exerted   lor   general 
mental   ability,   level   of   education,   and   racial   group.     The   accuracy   of 
the   tests   in predicting  performance   in  non-tost   situations  will   be  covered 
in   later reports. 

Intercorrclat ions  among  the   tests,   although  they do  not   necessarily 
indicate  anything about   the  meaning  of   the  tests   In  non-test   situations, 
do   show how stable  and   reasonable   the   relationships  among   the  aptitudes 
are.      Inferences can  be  drawn,   for  example,   about   the  pervasiveness   of   a 

French,   J.W.   and  W.B.   Michael     Eds).     Standards   lor educational   and 
psychological   tests  and   manuals.     Washington,  D.  ('• :     American 
Psychological  Associat ion.   1 ■■ • . 

„   o 
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^eni'ral ability factor or about ttu- relationship bi'twc-fn academic and 
mechanical aptitudes, as will as about thi- neaniBg of nonvirbal abilitits. 

VIETHOD 

Sample 

The total sampli' consisted of 1 ,   • enlisted men who entered the 
Army during January 1 •  .  The sample was representative ol the men coming 
into the Army during that time period in that it contained no known 
sources of bias.  The results can probably be generalized to men who 
entered the Army during the late 1 ■ 's. 

Variables 

The  measure  of  general   mental   ability  used   to classify   the  men  was 
the  Armed   Forces  Qualification  Test     AFQT^.     The AFQT,   used   as   the   selec- 
tion   instrument   for  the military   services   since   1   '    ,   contains   items  on 
verbal   ability,   arithmetic   reasoning,   tool   ^.nctions,   and   spatial   ability. 
Half   the   items   require  reading  ability     verbal   and  arithmetic   reasoninn   ; 
the  other half  are pictorial   and  require  no  reading.    The AFQT was  used 
to classify  the sample  into three   levels  of   general  ability:      I ow,   men 
who scored   in  the  P-50  percentile  score   range;  av-rage,   those who  scored 
in  the  *l- A  percentile  score   range;   and  h igh,   those who  scored  at   or 
above   the     r   percentile  rank.     Persons  who   score below  the   1      percentile 
rank  are  not   qualified   for Armv  service. 

Data   on   level   of  education  and   racial   group were  obtained   from offi- 
cial   Army   records.     The men were  categorized   as  non-high   school   graduates 

to   11   years  of  education     and  high   school   graduates     sucessful   comple- 
tion  of   1   th   grade or higher   .     The  racial   groups were  Negro  and white, 
jce   in   the  present   study   is a   social   variable  rather  than  a  biological 

^r  an  anthropological   one.     Racial   identification was  determimd   by   the 
.,.1 f-report   of   the   individual;   it   indicated   the  social   category   in which 
the   person   placed  himself  and   in which  he  was   placed  by  others. 

The   aptitude measures where   those  of   th»- ACBi     The   tests   arc de- 
scribed   In   the  tabulation  on  page   1.     Since   tin   ACB was   introduced   in 
1 "1 ■,   numerous   studies have  been  conducted   to determine   its   effectiveness. 
The   results  have  consistently   shown   that   A('B   tests  and   the  aptitude   areas 
based   on   them are accurate  predictors   of   success   in  training  and   on   the 
job   '    , •). 

'   Helme,   W.H.     Crouping Army  training courses by Army Classiflcaii MI 

Battery   factors.    BESRL Technical   Research Note  1     ,   I •■    . 

'   Maier,   M.   H.   and  E.   F.   Fucha.     The  development   ol   improved   aptitudi    area 
composites.     RKSRI, Technical   Research   Report   IT   ,   I ■•   •. 



TESTS  IN  FHE ARMY CLASSIFICATION BATTERY 
All  u»c multiple-choice   response« 

I.     Verbal   Test  VE   . iteaa.     Each   He»  requlns  tht-  rx.imlnee   to 
artect   the correct   8vnon\in for the underlined wi»r<l  In a ahort 
sentence. 

.     Arithiartlc  Reason InK AR1.     4     I tew«.     Each  it «-si ta a reason in« 
problem rrquirinn srlection and application o(  arttlMaetlc 
proceaaea. 

*.     Pattern Analyst« PA'.    ' '   items.    A twdimen«i«nal  pattern with 
numbered   lines   is  presented   alonn with  the correspondinx  three- 
uliwnsional   lijtur«- made  bv   loldtnn the pattern along the   Indicated 
lines.     The examinee   la  required  to  Identify th«  lettered edite of 
the  figure correspondlnx to a numbetol   line  in the pattern. 

. 

4.    Mechanical Aptitude NA\     4*   It 
present   a question based on  s 

Each Item uaes a picture to 
phyalcal  principle. 

Anav Clerical  Speed ACS   .     In Part   I.  Wumber ll»vtr«al J1£=S 
the examinee Indicates whether the second number  In each  Itest la 
exactly the reverse of   the  first, 
a key word  la I .«Mowed  by a maber 
Each  Item present« a word  followed 
The examinee 1« to pick  Che number 
the key. 

In I'art   II. todlna it 
that  la aasociated with  it. 
by all numbers  in the kev. 
correspondint to the word  m 

Army Radio Code ARC   .     An auditory  teat,   recorded on tape.     The 
exaninee  is tauxht   the code  siitnals  lor three letters  I,  M,   ami   I 
lasedlately after the  leamln« exercises,  a test  of   I'      it«-»,   is 
Riven. 

Shop Mechanics SM .   4     it 
a question concemlnn  «am 

Each  item uses a drawing to present 
mechanical  principle or tool  usaae. 

B,     Automotive  Information Al   •   4     ItesM.     Each  lit« Is a question 
about  the  Identification or operation of  autoaxtblle parts. 

Electronics  Informal Ion ELI   .     4     Iteaa.    The examinee  Is required 
to associate pictured  ob|cct»   In  terms of  how they  function 
electronically,   and  to de<mtnstral«    in verbal   itema his  knowleJnr 
of  electronic-« principles. 

10. Classification Inventory ( I   .   I  '    items.    Seif-deacripl ion   Item« 
in which the examinee  indicate« his personal backxroun.!,  attitude«, 
«el I-evaluat Ion,  and experiencea. 

11. funeral   Information Teat     C.|T\ Iteaa.    Questions cover 
i>b)ective  items of   inioriaatlon ab<Hit  variinis avocalli«nal  purault«. 

4   - 



RESULTS 

I nttTcot n-lat Ion nuit rices wrre  tiwiputcd   for each group.     Th»«e, 
alonK with  mp.inH  and  standard  deviations,   were compared  to determino   the 
Himil.irlt ics  and differ«-ncrs amonic  thr variou«  groups.     In  the  pmrnta- 
t ion of  the   result«,   the Mean differences  are discussed   first   and  then 
the   intenorrelat ions. 

Two values of the standard deviations and correlations are presented 
lor each  »et   of  figures:    one  set  of  values  la the statistics as computed 
for the sample on hand;  the  second  set   shows the values that  obtain when 
Che groups are equated to have equal  variability on the AFQT.     The uncor- 
reeled  standard deviations and correlation coefficients are descriptive 
of  the awn who entered  the Army during Januarv  I *■   .    These uncorrected 
values cannot   be compared across groups because the groups differ   in 
variability.     The   Initial differences were  partially compensated   for by 
statistically equating for variabilitv of   the groups on AFQT.     Neither 
set  of  statistics by itself   provides   inforaMtion that can be  generalised 
to the entire  population of  vounv, men  of  aK>bi 1 isat Ion age,   but   the  two 
together provide a more comprehensive description of the   Interrelation- 
ships aaKmg Che control  variables ol   racial   group and  level  of  education 
and  the aptitude meas res of   the A(B. 

Maans and Standard Delations 

The population mean of the AFQT  is "■' and the standard deviation 
.   .    The sample had slightly  lower values,  a maan of 4   .    and  standard 

deviation of       .   .    The population means of  the ATI teats are  1 ^ and the 
standard deviatitms   - , except   lor the Radio Coda Aptitude Test which has 
a standard deviation of about For this sample,  the swans  lor the 
Verbal, Clerical  Speed,  and Autoasttive  Inforaation testa were above   100, 
which  is consistent with other observations  in recent  years.     The swans 
of   the Classification Inventory and Army  Radio Code Aptitude Teat   in Chla 
sample were   •'.    and   •  .   ,   rewpecC ively,   again consistent  wich  recent 
findings.    The  standard deviations of   the ACB teats fluctuated around  the 
population values.    The standard deviations  for the Verbal  and Arithmetic 
Reasoning tests were    '.'   and     5*0,   respectively, once again consistent 
with recent   samples.    In general,   the sample showed no peculiarities  from 
other  large  samples observed during the  same period.    The means  for Che 
total   sample and  subgroup» are presenced   in Appendix Table A*l. 

The awans  for major groups were generally as expected.    The man of 
lower ability,  ni«ngraduates,  and Negro men scored lower »n all   the A» R 
CesCs.    Not  all  Ccsts showed  Che saaw degree of difference.     The  two 
CaaC» wich a  strong academi'   oriental ion«-Verbal and Arithawtic Reason- 
ing"showed  the greatest  differencea.    The mechanical  teata-«AutomDt ive 
Information,   Shttp Mechanics,   and Flectronica  Inforswt i(Si-«tended  to have 
smaller differences.    The Anay Clerical  Speed Test, s nonverbal   test, 
showed one of   the smallest  differencea,   but   the other two nonverbal 
teaCa->fattem Analysis and  gadio ('ode«*had   large differences.     The 
Classification Inventory,  a noncognit ive but   still  verbal  test,   had one 

•    . 

J 



of  the  «Ml Irr Jil fercnrm.     In  griwral,   (ht- acadvaic«! ly oriented  teats 
had   the   laiy.eM   mran dilferencea,   and   the m-chanical ly oriented   teats 
the  sMllrst.     Verbal  vs nonverh.il   iont<ntt   per »e,  was not  conslKtentlv 
related  to  the claimi'iration   lartor». 

In  the  -».in»  for  (he  rare-by-edural ion and  ratfbvKcneral   abilitv 
subicroups    shtnm  in Table A-l   .   the tonloundinK of  ability and education 
with  race was  reducrd.    The  sas*-  veneral   pattern obtained   In  the   *ub- 
ftroups  as  noted above  for  the ma |or  itroup».     The academic   tests   showed 
the  laritest  difference» and  the Clerical   Speed Test  one of  the  ssMllest. 

The race-bveducation stibitroups revealed a aiarked difference   in the 
effect   of  educational   level   on  test   »cores,     for lb«- white awn,   the differ» 
ences  between  itraduati*» and nonitraduate» were   large,  a» would be  expected. 
For  the  Negro «en,  however,   tht differences were  »«all,  and   in  siwe of 
the  tests the nonnraduate»   in   lact   scored higher tban the graduates.    The 
■ean  for white nongraduate» was  higher  than  for  the Negro graduate» on 
every teat. 

The Mechanical  tests had  a dllferent   pattern ol  «ran«   for the educa- 
tion  subgroups.    The white nonitraduate»  »cored highest  on Autowotive 
Information     I   I.:    and Shop Mechanics ,«    ,  whereas  the white  graduate» 
scored highest   on  thr Verbal   and Arithmetic   Reasoning lest».     These  re> 
suits are consistent with the   folklore  that   the high school  dropout  has 
low academic   athievr-jent  and  Interest» but   osapensates bv d«ing relatively 
well   in  the aerhanlcal  area.     The Negro SM n did not   »how this  sasH-  pattern. 
The Negro nongradualr» did  perform stsaewhat   better ««n the mechanical   teata 
than on  the  academic  trst»,   but   were well   below the population swan on 
teats of  both kinds,    the Negro graduates  »cored about   the same on both  •• 
still  below average. 

The contra»!  brtwevn the Pattern Analysis and Clerical  Speed Teata 
was especially striking In race-bvabil Ity subgroups.    The high-ability 
groups ot  both race»  »cored relatively high on the Pattern Analysis   Feal 
and  lt^ on the Clerical  Speed Teat«    At   the  low end of ability  »cale, 
both  racial   group»  »cored high on the Clerical  Speed Test  and   low on the 
Pattern Analysis Test.     The Cleric«I   Speed Test   con»l»t» of   the  simple 
perceptual   taahs ol determining whether the digits  in a number have been 
reversed exactly and of   finding the number that  goes with a word.     The 
Pattern Analyst» Teat  presents a more difficult  and less  familiar  task; 
the examinee must   visualise  the   three-dimensional   figure  that   result» 
trtm folding a two-dimensional   pattern.     The high-level   individuals were 
able  to do well   on these complex  tasks,   whereas  the  low-level   individual» 
found  them difficult.    The simple  task»  prove«*  to be ol   more comparable 
difficulty throughout  the ability range.    The result»  indicated that  more 
than verbal   ability  Is  Involved   In distinguishing between the hlgh-and- 
low ability persons. 

The APtTT  and ACS standard deviations  for the major groupings on 
general  mrntal   ability,   level  of  education,   and racial  group are  »hown 
In Table A-   ;   the standard deviations as observed   in the sample,   termed 
the "observed  standard deviations,** are shown  in the upper pan   of  the 



tahlrs;   the  tttnndflrd Jivi.il Ions  «viuatcd  on  t hi-  basis  of AFQ1,   toriwd 
"rqujitod   standard  deviation«,"  aro   shown   in  the   lower  part.     Th»   observed 
standard  iievi.it'«»ns w« re  -nviller   I or  men  4>t   hinii mental   ability,   for  non- 
graduates,   and   for  Nekiro im-n.     The  equated   standard  deviations  wore  more 
nearlv  equal,   but   there were  some exceptions.     The equated  standard devi- 
ation«  on the  Verbal,   ArithmetU   Reasoninn,  (Irrical,   and Ceneral   Informa- 
tion  tents wore considerably higher   for men of   low ability than  for men 
of  high ability.     On the testa with mechanical   conten.,   the equated 
standard deviations were more nearlv  equal. 

The  standard d<  'iations of  the  subgroupings of  rare-by-went a I  ability 
and  race-bv-level   01   education are  shown  in  fable A-'.     In the  race-by 
education  Kroupingt   N^gro men had   lower observed  standard deviations  than 
did white men with  the  same   level   of  education.     Negro men of   low ability 
also h«d  aiMller observed standard deviations;  but   lor the «en of  average 
and  high ability,   the  racial  differences   tended   to disappear.     The  equated 
standard deviations  showed some   large  fluctuations.    Most  notable were 
the high standard  deviations  lor Negro men ol   I«** ability on the Verbal 

.'    .   the Arithaetic Reasoning .     ,   and  the  Pattern Analysis     " .1 
teat«.     The equated  standard deviations on the Verbal  and Arithaetlc 
Reasoning tests were also high  for the Negro nongraduates and Negro grad- 
uates.     The remainder ol   the equated  standard deviations tended  to be 
dose  to the population values. 

The equated  standard deviations   indicated   that  by and  large  Che AFQT 
served  as a reasonable basis for equat inic the groups.    The main exception» 
were  the academically oriented Verbal   and Arithmetic  Reasoning tests  for 
the Negro awn of   lower abMity.     These high equated  standard deviations 
revealed that pthmt  factors besides  the AFQT were operating for the Negro 
men of   low ability;  the effects of the other  factors was to increase the 
variability of  the academic teats above that  expected  II Af<JT were the 
only selection  factor.    In tens« of  the academic tests,  the Negro wmn of 
low ability appeared to be  from a different  population than the other 
subgroups;  but   in  term« of the sHrhanicalIv oriented tests,   thev appeared 
to be  part  ol   the  same population 

iniatctM'Halion Palletn« 

Intercorrelat i>>n matrices were computed  for the total  sample,   for 
each M)or group,   and  for each subgroup.    The coaplate matrices as com- 
puted on the observed data are presented  in Appendix R.    Selected coeffi* 
clents  that  bring out   important   relationship« «re  reported below.    Two 
seta of  coefficients an-  Included   in each of Tables  I   through  I   :     ob- 
served correlation coefficients based on variances and tovarlances as 
found   in  the  «asqtle are shown below the diagonal;  coefficients based  on 
equated AfQT   variances are shown  ab<>ve  the diagonal.1 

With  the exceptions of Tables  ',   ',   and   I     In which a dllferent 
ir r m..   , "i    i     <■-. '. 



Dl f UTt-nces   In  standard deviations   tor  ttu-   Kroups  affect   the  iMKnitudt   of 
the  coeflicient»,   and  thus  the  observed  coefficients cannot   be  compared 
■crocs  groups.     The equated coefficients  are  more  nearly comparable,   but 
the   large equated  standard deviations   for  the Negro men on  the Verbal  and 
Arithmetic   Reasoning tests   inflate  the  correlation coefficients   for these 
testa. 

Fhe  primary   focus   in   looking  for meaning  in  the   intercorrelations 
was on the patterns of  relationships,   because the patterns are   less af- 
fected  by differences   in variability  than  is   the  site ol   the coefficients. 
It   th»   same patterns of  relationships are  found  in both observed and 
equated sutrices,   then greater credence can be placed on the   interprrta- 
tlons.     The  patterns are   likely  to reflect   true diilerences  among  the 
groups  rather than being merely statistical   artifacts. 

The  intercorrelations  (or the total  sample are presented  first  to 
provide  (he basts   for  interpret in« the correlation coefficients  for the 
groups;   they are   followed by the coefficients  for the suijor R'ouping by 
general   ability,   education,   and  race,   and  finally by the coefiiclents  for 
the cross-classlf icat Ions of race bv tl.e other (actors. 

(ntMconeiations m thf Total Sa^Hr 

All   the correlation coelficients   in the  total   sample were positive, 
and all   the Ali teats were  «ubstant lal Iv correlated with AFQT,   as  shown 
In Table   I.     Thus,   there was a pervasive tendency  tor all   the aptitude 
tests  to cluster  together.    The  lowest  coefficients were between  the AC'S 
and ARC,   the  two perceptual   tests,   on  the one hand,   and  SM,   Al,   and  HI 
on the other;   these values  ranged   (rom .1     to  .".     There was a tendency 
(or two overlapping clusters el   tests  to emerge,  an academic cluaCar con- 
• ist In« of VE,  Ai,  CIT,  PA,   and MA,  and a mechanical cluster consisting 
o(  AI,   SM,  ILI,   MA,   and CIT.    Rut   because of  the high  level   o(  all  corre* 
latlon coeiilclents,   the clusters u   i     Mt   sharply defined. 

EMsct d Csntf.il A(MIIIV 

Whan general  mental ability was controlled,   the  two smaller clusters, 
academic  and mechanical,  emerged mtrc clearly.     The observed  and equated 
coefficients within each cluster  for each  level   ol  ability and   (or  the 
total   sample are  shown   In Table     .     The academic  cluster was defined  by 
VE,  AR,   and CIT;   the mechanical  cluster was defined bv CIT,  NA,   EI.I,   and 
Al.    CIT waa clearly in both.    The «»bserved   intercorrelat ions tended to 
maintain a  (alrlv constant   level   lor the three ability groups,   and  the 
equated correlation  in each group tended to b«   equal  to the population 
values.     Recause of the differences  that  occurred   In both  the  observed 
and equated standard deviatlnis,   the difterences   In the sire ol   the coe(* 
flcienta across groups should be  Interpreted with considerable care. 

L. 



In Takle  , the intt-rcorrilat ion within each clustt-r was shown, and 
the tests were found to torn homogeneous groupings«  Another aspect of 
defining clusters is that they should be dillerent from each other.  The 
correlation between the academic and mechanical clusters Is shown in 
Table '.  Al was the mechanical test most independent of the academic 
cluster, having observed coefticients of + . 1 and , ' with VK and AR in 
the groups of high and average ability.  MA and ELI were less clearly 
diIterenllatfd from 'he academic tests.  Thus, the academic and mechani- 
cal cluaters were differentiated, but the distinction was sharp only for 

the AI test. 

The correlat 
dl t ferent across 
the total sample, 

observed coefflcl 
When abi1 it v was 
correlat ion coeff 
ity group the coe 

observed coeffiei 
tasks in the PA t 
levels.  For the 
the low group it 

test«. 

ional pattern ot i'A with the other ACB tests was markedly 
ability levels; the results are shown In Table -1.  For 
I'A had moderately hlv;h correlation with all tests; the 

ents ranged 1rom .'• with AI and Al S to .r ' with AR. 
controlled, I'A had its highest observed and equated 
icients in the high ability group.  Tor the middle abil- 
llicients were lower, and lor the low ;.bilitv group the 
ents dropped to the zero range.  The meaning of the 
est appears to be dillerent lor the different ability 
high group, I'A was more of a general ability test; for 
was measuring an abilitv more independent of the other 

f <*••<  I   (>t   EdlH.llOM) 

The intercorrelat ions oi t h. tist> in t hi aiadcmic cluster and the 
mechanical clus-ter are shown in lable ' l^r the hiv;h school graduates and 
non^raduates.  |he observed correlation coelficients in each cluster were 

unilormly higher ior the graduates, while the equated values were more 
nearly comparabl« .  The mechanical cluster appeared to be ibout as well 
'. • i i. ' ■ i i • ■  . i i' . !■.  i • i t 'i.  r • 'u i-. -. > peclally vhen the 
equated values ar«- considered. 

EMis t o» Hjtljl dfin». 

(orrelation fc^ng  the academic   tests   and   the mechanical   tests   is 
shown   in Table        for  Negro and white men.     The   same  two  test   clusters, 
academic   and  mechanical,   were   found   lor  both   racial   groups.     The  ob- 
served  and  equated  correlation coelIicients  were  about   equal   for   the 
whites,   but   lor  the  Negroes   the  equated   values were much  higher.     The 
reason   lies   in  the AFQT  restriction;   the  Negroes  as  a  group were more 
homogeneous  on AFQT  score,  while  the whites were distributed   throughout 
almost   the  entire   range.     There   is  some   sungestlon   that   for  the  Negroes, 
whose mean A( B scores were   lower,   the mechanical  cluster was not  as well 
defined  as   for   the white«. 

't  • 
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Table  2 

INTERCORRELATIONS*   WITHIN CLUSTERS  OF ACB TESTS.   CROUPEl) 
BY  LEVEL OF MENTAL ABILITY 

Group 
Acndemlc 

Cluster 
VE AR       CIT 

Mechanical 
Cluster 

CIT MA       ELI AI 

VE .75 .70 GIT .60 .55 .54 
Total AR .73 .64 MA .57 .59 .56 
Sample GIT .68 .62 ELI 

AI 
.53 
.52 

.53 

.57 .56 
.57 

VI AR CIT 

GIT 

CIT MA 

.55 

ELI 

.56 

AI 

.61 
VI .76 .68 MA .29 .57 .60 

Low AR .33 .63 ELI .28 .43 .63 
Ability GIT .40 .28 AI .28 .32 .39 

VI AR CIT 
GIT 

GIT M\ 
.60 

ELI 
.56 

AI 
.54 

VE .73 .70 MA .33 .57 .57 
Average AR .46 .64 ELI .30 .34 .58 
Ability GIT .45 .33 AI .34 .19 .42 

VK AR CIT 

GIT 

GIT 

.67 

ELI 

.67 

AI 

.59 
VE .78 .71 MA .30 .77 .64 

High AR .46 ,67 El. I .31 .35 .67 
Ability CIT .40 .28 Al .38 .39 .44 

(11 .pfvn) rnrrol mtn  -nnHtrtMX«   i»r  .hn«w< I  ■tr« m-  H >iinn 4, »UM '!• i    ■ ■ 'Wf-nf*  M«v» » H •umxl. 
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T.ibli- 5 

CU'STERS OF ACB TKSTS BY LEVKL OF KIH'CATION 

Acidrmtc Cludtfr >kv li.tnii .il   CI ivU r 

Minh School Gradu.itf« HlKh Sc In 'ii 1 Grjdi .ites 

M AK GIT 

GIT 

GIT MA 

.59 

ELI 

.55 

AI 

.54 

fi .74' .69 MA .56 .61 .57 

AR ,71' .62 ELI .52 .59 .68 

CIT .66 .59 Al .51 .54 .56 

Son-HUh School Graduates Son -Htnh School Gr.idiMU-t 

VE AK GIT 

CIT 

GIT •IA 

.5h 

ELI 

.52 

AI 

.58 

VE .69 .68 MA .44 .54 .57 

At .56 .61 ELI .42 .44 .57 

r.lT .57 .48 AI .48 .48 .50 

O > ■ W« i't aim»l »W" ■^.»«»ri^.i»   if» ^v.n I« •.•« Ar   N ijnn il   i-miMrt ■ I »HWf.1.   Hr».- •• r .man" M. 
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T.ihit-   h 

CU'STERS  OF ACB TESTS  BY RACIAL CRiVP 

AcidiMitl«.  Cluster M. .     .   i. .1 Clwstvr 

Ni^ro Bn It 
\r AR CIT 

CIT 

CIT 'IA 

.50 

ELI       AI 

.49     .45 

VI .77* .61 m .29 .49     .41 

AR .51' .»8 CLI .31 .32 .47 

CIT .41 .12 

WttUi- 

Al .35 .30 

Whit 

.37 

VE AH CIT 

CIT 

CIT MA 

.57 

ELI       AI 

.53     .51 

VE .74 .70 MA .54 .58     .53 

AR .71 .63 ELI .49 .55 .55 

CIT .67 .60 AI .48 .51 .53 

u>t>o i    !.«• I •»».»■    IK'"!''!««-"'»   •»""    "«An t*|.'.. ih     ii ijnnil, fiu it.'I c o«>t(ie(t>ni^   i|«iv<> tio ill luon il. 
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The observed  correlation  coefticicnts were   lower  for the Negro men 
than   for the white men,   but  rate is   a complicated variable,   and  the  re- 
sult   observed  for   the   racial   groups   as a whole  may actually  be confounded 
with   other  variables.     To reduce some of   the effects   of confounding,   in- 
tercorrelations were also obtained   for the cross-classifications  of  race 
with  education and of   race with general   ability. 

Racial Group by Level of Education 

The  intercorrelatIons  of   the academic  tests   for   the  subgroups   of   the 
race-by-education classification were  in   the  same direction  as those  lor 
racial   group and   education  taken separately    Table 7)«    The  observe corre- 
lation coefficients were highest  for  the white   graduntes and   lowest   for 
the Negro nongraduates;   those   for the white nongraduatcs and  Negro  gradu- 
ates  were at about the  same   level,    Intermediate  to the other subgroups. 
PA and MA were part of  the academic   cluster for  three  subgroups,   Negro 
graduates,   white   graduates,   and white nongraduates,   but  not   for  the  Negro 
nongraduates,   as   shown   In Tables A-'   through A-l1   of   the Appendix. 

Racial Group by General Ability Level 

One  of  the   socially significant  questions   Is whether  the usual   type 
of paper-and-penci1   test provides meaningful  measurement   for members  of 
disadvantaged  groups.     Negro men of   low mental   ability clearly   fit   Into 
the  category as  being  part of  a disadvantaged   subculture.     The question 
studied here was  whether the   tests   of the  ACB   show  the same   consistency 
of measurement   for Negro men  of  low  ability as   they  do  for  other  groups. 
Correlation among the   tests   in the   academic cluster  and  in   the mechanical 
cluster is   shown   In Table 3.     Only   the average  and   low levels of   general 
ability were  included   because  of  the  small  N   in   the   high ability  Negro 
sample. 

The observed coefficients   for   the academic   cluster  followed   the 
pattern observed  before:     Intercorrelat i uns were highest     . ■'     -   •4f  for 
the whites   of average   abilitv and   lowest     .1'    -   .    -^   for  the Negroes of 
low  ability.    The equated coefficients   for the   academic cluster  showed  a 
different   pattern,   being highest   f<»r  Negro men  of   low ability. 

Based   on the observed  correlation coefficients,   the  mechanical 
cluster was   least well   defined   for   the  Negro men of   low abilitv,   and 
about   equally well  defined   for the   other   three   groups.    Based on   the 
equated coefficients,    in contrast,    the mechanical  cluster was best  de- 
fined   for  the Negro men of   low abi I ity and most  poorlv detlned   for white 
men  of   1ow abi1 Ity. 

Th(   relationships  between the   academic   and mechanical   clusters  are 
shown   in Table    ».    The   lowest  observed coefficients  were   i or  the   Negro 
men  of  low ability.     As  found   for   the three  level     of general  ability,  Al 
was   also virtually  Independent  of   academic  tests VK   and AR when  both   race 
and   general   ability were  taken   into  account.      In  the  equated  correlation 

f   - 
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rorl I Ictrnts,   thr  two t lustrr« wvrr auch  Irs«   Indrprndrni.   «Mi   thr corrv 
Utitwjil  p«ttfm wa« diffrrrnt.     For N< gro «rn ol   lev «bllltv,   thr (wo 
ilu«tfr« wrv ■■«•( rl»»rlv rdalrd when thr •'lu.n •.! corrrlatlcw ctwffl* 
rlcnt» wt-rr considrrrd  and   IfC«!   rrlatrd whrn  tht   t4t*rrvrd rfrf(t;irnt* 
WITI*  mnsldrrrd.     Ihr dl»tin<tton brlwrrn ihr rluntrrt wa«  In part  a 
tunttton »I   thr a»<unt   of  rratrtctlon  plaird on thr aaaplra. 

I>..MI . ,.« Spinfii   I   sis 

Wh«n thr trat« wrrr rxaailnrd acroaa all   •ubKroup»,   thr trat  that   had 
thr awat  atablr rorrrlatlon with all  athrr trata  In thr battrry was CIT. 
It had  aaonit (hr hlfthrat  corrrlatti« rorfftrlrnta acroaa  both  thr acadaalc 
cluittrr and  thr archanlral  cluatrr  (or all   Kroupa.    CIT  (apa knowlrdg« 
and  »k 11 la  that  can br   Irarnrd  In achtxtl,   throunh prr«onal   rradinn, or 
throuith practical  rxprrlrncr.     Thr contrnt   la   i.<i   bound  to a particular 
rurriiulua or auhculturr.    Thr   Kraia arr broadly claaalflad  Into (our 
nu |or calcKorira:    Tra* Sport»,   Individual  Sport«,   Hobblra and  faatlaaa, 
and Military  Intonaation    I     .     If thr crltrrlon-rrlatrd validity la also 
hiRh   lor all   aubxroupa,   thrn CIT can  arrv« a«  a uarful  avaaurr ol  grnrral 
■rntal   ability for all   groupa.     Ita validity  in roapariaon to VE and AH, 
which  art- morr purely acadraic  araaurra  of ability,  will  br a  good trat 
of   ita  uarlulnraa. 

Thrn-  of   thr MB trata At S.  ART,   and PA,   arr nonvrrbal;  a   fourth 
trat,   SM,   la nonvrrbal   lor th«-   l.iw ability group.     The Shop Mrthanica 

Ttat   adainlatrrrd  to thr  low ability  group  la  a coaponrnt   of  thr Aray 
Qualification Battrry uard at  Arard Porcra Cntrancr and Pxaainlng Station* 
to acrrrn mrn whonr APQT  «corr   I» bt-low   'I   to drtrnainr whrthrr   Ihrv havr 
»prclal   abilltira of  a   Irvrl   to (|ualllv  thrai  lor accrptancr.    Thr AQB'SM 
ia a  nonvrrbal   trat.     In contraat,   thr ATB'SM adainlatrrrd  to avn above 
thr   '   th prrcrntllr haa a hravy vrrbal   contrnt.    Thr corrrlatlon aaamg 
tht   nonvrrbal   trata  la  ahown   in Tablr   I >.    Tht- obaarvrd corfficirnta wrrr 
rrlativrly   low at   all   thrrr ability  Irvrla;  a nonvrrbal   factor  did not 
rmrrKr   for thr   low ability awn.     Nor did  Ihr r«|uatcd corlliclrnta  Indi- 
cate-  a   «trongrr nonvrrbal   laclor   lor  thr  low ability mrn.     Thr  pattrm  ol 
■tan  acorra waa diffrrrnt   lor  thr thrrr  ability group».    ACS,  a cognl- 
tlvflv   alnplr   trat,   had   thr   »iMllr»t   dlllrrmcr,   and  PA,   a ctaaplr«  trat, 
the  largrat.     Apparrntly,   thr  nature  of   ihr nonvrrbal  trat,   rathrr than 
nonverbal  content   per ar,   ia  thr critical   factor  in the   Inlercorrrlat Ion». 

Thr nonvrrbal   trata ACS,   ARC and   PA did  exhibit  dlllrrent   pal tern» 
of  mean»  In  thr varloua  aubgrtmpa.    ACS  conaiatrntly had  thr  aaalltal 
dlffrrrncra   In mr.ins.     Two other  (eat a,   ARC  and  PA,   had   largr dlllrr* 
mrca.     SM wa .   In-Hrlween.     Thr rorrrlatlf>n of ACS  and ARC with VK and 
AK rtBiained   fairly tonttani   acroaa »ubgroup«;   in  fact,  thr corfficirnta 
«howrd   aome  of   thr anallr»!  dtffrrancoa,     PA,   «»n thr othrr hand,   wa» al- 

■   t "iiplrlt'ly   Intlependenl   ol   I he  olhrr  ACB   trata,   »dien  the  obfterved 
corrrlatlon coelllclrnta wrre con»|derrd,   for gr<Hip» ol   lowrr ability. 

Croon,  C.C.    t>evrlop«rnt  of   itra p«>ola   lor nrw caabat   arletllon trata, 
BKSRI   Rrararch Meaair.induia    • •  ,   I •• ■ . 

-   I 



w w              ... 
ri     J 
w w              ... 

1 
I 

• w 
m 

«3 J: 7 ^ - .... 
I 

«j 8 » 1 ". 

•     •     •     t 

T 
..-if. *  .   .   .   • 

e 

4 

s-     r = t - -      •   .   • 

to      •      •      •      • 
W 

SC      « :. f. 
\j —       ... 

a «t 2 a t s ..... 

•: .   : S H i 
£           ...          a 

1 

f i •; a - ö* i . . . . 

1 
«. 

C 1 u w               ... u w              »      •      • 

| m 

I 
« Z - 

4 

f 3 ? ? £ * 
1 

•       ■ 

•   2  4 
to        ■        •        *        * 

w 

»3 s* •     •    •    • 

f    •    •    •    • 
to* 

«I f: «. -. * 
t 
5 5 » 5 ; f 3 3 

-    I   ■ 

- 

■ 

E 
.- 

> 

3 

5 
•• • 

4s 

• 
Ii 

3 

s 
s 

M 

5« 
*i 
i 

M 

% ♦. : 

. 

:: * 

•.   'o   S 

•    #   « •        •       • 

•     ■ 

X   1 

t z i •     •      • 

3«      •     •      . 

i 
J o     — 

I 



TW Ihrer prrrrptual  ir*t\ MS.  AKT and PA.   dlffrr  In thr rnaf>lrRl(y 
•nd  fMilliarltv •••   ihr task».    ACS haa ihr alaplvat and ■nal   faatllar 
taaka.     Thr rxaalnrr auai aaaailna dlRlI» and word-dt|tli crvkinal Ion« 
which  Involvr  faalltar  «yafeol«.    Thr la«k   involvr» slaftlr dtill   invrrtlona 
or Itirallan of  Ihr  miabrr lhal   «or* wllh a word.     AK  !■ co«nlltv«ly 
alaplr,  hui  unfaaitltar.    Thr rxaalnrr  i» rapoard   to Ilarar Code algnala, 
which arr un(a«tllar lo aoai  prraona.    Thr dtacrlalnallxna hrtwrrn Ihr 
nallrma of  dota  and daahr«  arr ala^tlr rnough,   though,  whrn Ihr proprr 
iralnln« haa brrn  undrratwir.    Of  Ihrar trat« fA   ta pr>thablv  Ihr «oat co«- 
plr« and  laaal   fantltar  lo  Individual« oulaidr  thr draatnanl  rducatl >nal 
valura  and rurrlrulun.     Thr   individual« who arr  nutaidr Ihr rducatlonal 
•atnatrraa>*Nr|trora,  n«Hiiraduali a,   and nrn of  low abl Illy »did  Iraa wrll 
•n PA and AM*. 

Thr  arraivat   diffrrrncr  aiaona  Ihr  «uharoupa   waa i«n Vt  and AR.     Thrar 
Irata  arr  thr momt   coaplra  In that   thrv  rrnuir«    thr ahllllv to dral with 
abatracl  avahola.     Thr rapacltv 1» handlr nuad»rra  and w«<rda,  plua thr 
ablliiv lo  Iram unfaalliar  taah« <|uicklv and raally,   la highly valurd bv 
Ihr dtMainant   l'.   S.   culturr.     Thua,   ||   I«  on Irata  ol   Ihr ablUltra  valurd 
■oat  highly  in Ihr aaln rullurr thai   ihoar oulaidr Ihr cultural  a«tn- 
airra« ahow thr grralrai dlapanty. 

Thr ClaaalftcatIon Invrntory    tl     la a noncogniilvv naaaurr,   and aa 
auch dora no.  araaurr apllludra dirrcllv.     Ita obarrvrd corrrlation pal- 
Irm  ahoMrd  aoar   largr  racial  •tlfIrrrncra.     for whilra of all  rducallonal 
Irvrla,   it  wa> avtdrralrlv ci>rr< laird with all  othrr All» Irata,  «oat  of 
thr t^arrvrd corftitlmla brint  in Ihr  .     '• and   .'  'a.    Whrn aarntal 
abilitv and  racr wrrr both lakrn into account,   thr tibarrvrd corrrlation 
corfflcimta wrrr  hlahrat  for Krtr«» a^n of  avrragr «bllltv,  and   I.vr«« 
for Nrgro arn of   low ability    Tablr   11   .     Thr r<|uatrd corfflcimta wrrr 
highrat  for Nrgro am of low abilitv. 

IMPLICATIONS Of IM£ «SUITS 

Thr  rraulla  prrarntad   in Ihr tablra draamal ralr  Ihr difficulty of 
drawtna accurate ccwiclualtaia ab'««ii   th<   • t t<-( I Ivrnraa of aptiludr  trala 
for vtnnrity groupa.    Itnr  rrsull   rraaainnl   invariani ••Ihr rarrgmcr of 
Ihr  acadraic   and aapchanical   clu*lrr«  ol   trat«.     Thrar  cluatrra wrrr 
Immd   (or all  group»,   in hoth  ihr  ••barrvrd and  r<|uatrd corfflcimta,  but 
drfinttrnraa of thr cluatrra drprndr«! .»n ihr art   of corfflcimta CM« 
aldrrrd.    Thr rorrrlattonal  valura   tor Nrgro awn of   low ability raprctally 
arrard  to br affrctrd by equaling all   gr>Hipa  for  rratrtclton itn  Ihr 
grnrral  ability araaurr,  AFQT.     I»ir dlfflculttra  aroar breauar Ihr gnnipa 
wrrr  aub)rct   to varying degrrr* ol   rvalrlctlen   in  rangr,  and thr corral«- 
lion corfflcimta wrrr dif Irrrni tal Iv affrctrd. 

Thr obarrvrd  correlation aavtng  Ihr Af'R Irata   lor Ihr  varloua  gr<>upa 
ciHild  not   br   Intrrprrlrd unaab I RUOU »I v Hrcau«r  ihr  variablra wrrr  «ubtrcl 
varvir.« drgrrra of   inctdrnial   »rlrcli<in.     A*   I*  wrll   fc-wn,   correlation 
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among   inc idt'ntal lv   srlectrd variables   is   ■   biasrd   t-st imate of  the  popula- 
tion  value     ll)|   and  ht-nco d«>es not   describi-   the   true   relationship.     Th«' 
rrgreaaion  ot   one   incidentally selected  variable   on  another   is also a 
biasrd  estimate of   the  population value.     The observed   regression   line   in 
a bivariate  distribution  subjected   to   incidental   select ion wil I   ordinar- 
ily be  iurvi I Inear,   even  though  the  population  relationship  is  linear. 
Th« slope will   be  affected by the extent   o(  the  curvi 1 inearliy arising 
from  the effects of   incidental   selection.     Thus,   neither the correlation 
coefficients   nor  the   regression  slope»   lor   the   incidental   variable   re- 
main   invariant   under  select ioiy . 

The   lack  of   invariance ol   the   slopes  has  strong   implications   for 
comparint  the  et feetiveness of tests   for Negroes   and whites  in predicting 
r»   . rn.il   criteria   such  as  training or   job   performance.     Evaluations  of 
training and   job  performance are also subject   to   incidental   selection 
just   as   test   scores   are.    The exact   nature   and extent   is  impossible   to 
specifv at   the  present   time with our   limited   knowledge  of cultural   effects 
anil opportunities.      In unselected  ponulat ions of whites  and  Negroes,   re- 
gression  ot   an external   criterion on   test   scores   may be  the  same  or dif- 
ferent,   but   because   incidental   selection   is  operating   to an unknown de- 
gree,   the  true effects of race are extremely difficult   to determine. 
Lord   in   I ■•   •   (12     addressed  the same  problem when  he  argued   that   the 
analysis of covariance   is  Inappropriate  for comparing preexisting groups. 

The  above arguments  about   the  artifactual   values   of  the correlation 
and  regression coefficients are the   technical   side  of   the more  general 
caveat   about   comparing  social   groups.     Social   groups  differ along many 
dimensions,   and  only  a   small   number  of  the   dimensions   can be   included   in 
any  research  design.     Generalizations  are   limited,   as   in any research,   to 
the particular populations and variables   involved.    This fact  Is obvious 
and usually  no attention needs  to be drawn   to  It.     But  when dealing with 
socially  sensitive   Issues,   the obvious  sometimes   gets  overlooked  and  un- 
warranted   generalizations are made.     No  general   conclusions  can be  drawn 
about   the  overall   aptitude diflerences between  Negroes   and whites  on  the 
basis  of   the   present   analysis.    Generalizations  are   limited  to Negro and 
white  men who were   in  the Army and   to  the   paper-and-penci 1   type of  apti- 
tude measures. 

Given   the   limitations of  the  populations  and   ol"   the measuring   instru- 
ments  employed,   what   conclusions can   legitimately   be drawn?    First   and 
foremost,   the  ACB  tests  do function   in  the  expected  manner   for all   sub- 
groups.     The   academic  and mechanical   clusters were  always   found,   a   result 
which   supports   the   construct   validity  of   the   tests.     There were enough 
differences   among  the  tests an«!  the  groups,   however,   to warrant an ex- 
tensive   research  program  to  find  out  what   differences  exist  and what 

-^This   relationship  was   pointed  out   to  the   author  by Or.  John Mel linger. 

■.i 

13 

Gulliksen,   H.     Theory oi Mental   Tests.      New York:     Wiley,   I 'p0. 

Lord,   F.M.     Statistical   adjustment   when   comparing preexisting groups. 
PsycholoKical   Bui let in.     1 "   ',    ' ',   55^-5^7• 
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r 
impact   these  have   on  the Army's  select ion-r lassi ficat ion-t raining-utiliM- 
tion system. 

A  st'Ci>nd   conclusion   Is  that   t lu   nonverhal   tests did ni>t   forn a 
separat«-  cluster;   rather,   test   content  was  more   Important   in  the  place- 
ment   of  nonverbal   tests   in  the academic   or   the  mechanical   cluster.     SM 
was   in  the  meihanicnl   cluster,   and   the  other nonverbal   tests,   ARC,   ACS, 
and   TA,   were  more  closelv related   to  the   academic   tests. 

The  next   step   is   to examine   the   validity of   the ACB tests   in  predic- 
ting external   criteria.     How dots   the   validity of   the academic   tests  com- 
pare with   that   ol   the  mechanical   tests.'     Do   the   perceptual   tests  diller 
in  their  predictive   validity of  Negroes  and  whites   in  the Army?    As  a 
large  body  of   facts   is   found,   stable  patterns may   emerge and   these  can 
then  be   included   in   formulating a  more   rational   and   an equitable   personnel 
system. 

J 
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APPENDIX B OBSERVED INTERCORRELAllON OF AGB TESTS IN SUBGROUPS 
OF ENLISTED SAMPLE 

List of  Intercorrelation Matrixes 

B-l. General  Mental  Ability--Low 

B-f1. Central   Mental   Abi 1 ity--Average 

B--'. General   Mental  Abillty-'-Higti 

B-4. Education--Non-High School  Graduates 

B-r. Educatlon--Hlgh School   Graduates 

B-6. Racial   Croup--Negri> 

B-Y. Racial   Croup--White 

B-^. Non-High  School  Graduates--Negro 

B-'». Non-Higti   School   Cracluates--White 

B-10. High  School   Graduates--Negro 

B-ll. High  School   Graduates --White 

B-1P. Low Mental   Ablllty--Negro 

B-l7-. Low Mental   Abi.llty--Whlte 

B-H. Average  Mental   Abil lty--Negro 

B-l'u Average  Mental   / h i 1 i t v--U'h i t e 
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